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:DOVK  FRQFHSWXDOL]HG IDPLO\ UHVLOLHQF\ DV VWUHQJWKRULHQWHG IDPLO\ SDUDGLJPV DQG SURSRVHG WKUHH RYHU
DUFKLQJ FRQVWUXFWV IDPLO\ EHOLHI V\VWHPV RUJDQL]DWLRQ SDWWHUQV DQG FRPPXQLFDWLRQ SURFHVVHV ZLWK QLQH VXE








WKH FRQILUPDWRU\ IDFWRU DQDO\VLV &)$ZDV H[HFXWHG DQG IRXQG WKDW WKHPRGHOZDVZHOO ILW DQG&KL6TXDUHYDOXH
[GHJUHH RI IUHHGRP   1  ZKLFK ZDV IRXQG WR EH VLJQLILFDQW IRU WKH DGDSWDWLRQ RI WKH PRGHO 7KH
JRRGQHVVRIILWLQGH[YDOXHVRIWKHPRGHOZHUH506($ &), ,), *), $*), 6505 







)DPLO\ WKHUDS\ UHVHDUFKHUV KDYH UHFHQWO\ H[DPLQHG QRUPDO IDPLO\ IXQFWLRQLQJ DQG IDPLO\ VWUHQJWKV
DQGFRPSHWHQFHVLQVWHDGRIIDPLO\SDWKRORJ\:DOVK%DVHGRQWKLVSUHPLVHIDPLO\UHVLOLHQF\WKDW
GHVFULEHV WKH KHDOWK\ IDPLO\ IXQFWLRQLQJ LQ DGYHUVH VLWXDWLRQV KDV JDLQHG LPSRUWDQFH LQ PHQWDO KHDOWK
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UHVHDUFK 6LQJ 	 <X  :DOVK  $OWKRXJK PDQ\ UHVHDUFKHUV +DZOH\ 	 'H+DQQ 
0F&XEELQ	0F&XEELQ3DWWHUVRQ:DOVKKDYHGHILQHGGLIIHUHQW IHDWXUHVRI IDPLO\













DSSUDLVDO ,QDGDSWDWLRQSKDVHV D IDPLO\XWLOL]HSUREOHPVROYLQJVWUDWHJLHVDQGFRSLQJPHFKDQLVPV ,Q
FRQVLVWHQWZLWKKLVPRGHO0F&XEELQDQG0F&XEELQGHYHORSHGPDQ\YDOLGDQGUHOLDEOHVFDOHVHJWKH
)DPLO\ ,QYHQWRU\ IRU /LIH (YHQWV DQG &KDQJHV  0F&XEELQ 3DWWHUVRQ 	 :LOVRQ   )DPLO\
+DUGLQHVV ,QGH[ 0F&XEELQ0F&XEELQ	7KRPSVRQ  HWF  ,QFRQVLVWHQWZLWK0F&XEELQDQG
0F&&XEELQ +DZOH\ YH'H+DQQ  LQGLFDWHG WKDW IDPLO\ UHVLOLHQF\ LQFOXGHV DGDSWDWLRQ RI
IDPLO\ WRVWUHVVRUV LQDSRVLWLYHZD\DQGJURZWKRI IDPLO\GHSHQGLQJRQULVNDQGSURWHFWLYHIDFWRUVDQG
FRQWH[WV$QGDOVR3DWWHUVRQH[SODLQHGWKDWDUHVLOLHQWIDPLO\¶VDGDSWDWLRQWRFULVHVDQGPDLQWDLQLQJ
LWV IXQFWLRQV ZKLFK DUH UHODWHG WR LWV FRPSHWHQFH DQG FRSLQJ VW\OH HJ PHDQLQJ RI VLJQLILFDQW ULVN
H[SRVXUHGLVWLQFWLRQVEHWZHHQIDPLO\V\VWHPFRPSHWHQFHDQGSURWHFWLYHIDFWRUV

:DOVK SRLQWHG WKDW D UHVLOLHQW IDPLO\ KDV DQ DELOLW\ WR UHFRYHU IURP DGYHUVLW\ LQ VWURQJHU DQGPRUH
UHVRXUFHIXOZD\SURSRVHGWKUHHRYHUDUFKLQJFRQVWUXFWVIDPLO\EHOLHIV\VWHPVRUJDQL]DWLRQSDWWHUQVDQG




FULVHV 7KH RUJDQL]DWLRQ SDWWHUQV FRQVWUXFW FRQVLVWLQJ RI IOH[LELOLW\ FRQQHFWHGQHVV DQG VRFLDO DQG
HFRQRPLF UHVRXUFHV KDV D FUXFLDO UROH WR SUHSDUH D IDPLO\ IRU PDQ\ WUDQVLWLRQV HJ GLYRUFH GHDWK
UHPDUULDJHHWFDQGWRJXLGHLQWXPXOWXRXVFKDQJHVDQGUHDUUDQJHIDPLO\VWUXFWXUH7KHFRPPXQLFDWLRQ
SURFHVVHVFRPSULVHGRIFODULW\RSHQHPRWLRQDOH[SUHVVLRQDQGFROODERUDWLYHSUREOHPVROYLQJHVSHFLDOO\





OLYLQJZLWK FKURQLF LOOQHVV RU GLVDELOLWLHV HJ5ROODQG 5ROODQG  5ROODQG	:DOVK 
GLYRUFHGIDPLO\ HJ+HWKHUWLQJRQ	+DJDQ.HOO\	(PHU\:KLWHVLGH D IDPLO\
HQFRXQWHULQJZLWKWUDXPDHJ$JDQL/DQGDX	$JDQL/DQGDX0LWWDO	:LHOLQJ/DQGDX
	 6DXO   :DOVK  D IDPLO\ PHPEHU VXIIHULQJ ZLWK VXEVWDQFH DGGLFWLRQV HJ /DXQGD 	
*DUUHW  @  ,Q SDUDOOHO ZLWK WKHVH VWXGLHV PDQ\ SUHYHQWLYH DQG GHYHORSPHQWDO IDPLO\ UHVLOLHQF\
SURJUDPV KDYH EHHQ GHYHORSHG HVSHFLDOO\ &KLFDJR &HQWHU IRU )DPLO\ +HDOWK  GHYHORSHG DQG DSSOLHG
PDQ\IDPLO\UHVLOLHQF\SURJUDPVIRUVHULRXVDQGFKURQLFLOOQHVVGLVDELOLW\DQGORVVGLYRUFHOHVELDQDQG
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JD\ FRXSOHVZDU UHODWHG WUDXPD MRE ORVV WUDQVLWLRQ DQG HWF7KH IDPLO\ UHVLOLHQF\SURJUDPVFRQVLVW RI
SV\FKRHGXFDWLRQZRUNVKRSV FRQIHUHQFHVSHULRGLFFRQVXOWDWLRQZLWK IDPLO\ LQWHQVHIDPLO\ WKHUDS\ ,Q
SV\FKRHGXFDWLRQZRUNVKRSDQGFRQIHUHQFHVIDPLOLHVJHW LQIRUPDWLRQDERXWFULVHVPDQDJHPHQWFRSLQJ
ZLWK VWUHVVIXO HYHQWV LQ D FRQFUHWH DQG SUDFWLFDOZD\V ,Q LQWHQVH IDPLO\ WKHUDS\ IDPLOLHV DUH DVVHVVHG
ZLWKLQWKHLUVRFLRFXOWXUDOFRQWH[WWKHIDPLOLHV¶SUREOHPVDUHGHILQHGIDPLOLHV¶VWUHQJWKVDQGKRSHVDUH














DELOLW\ WRPDNHPHDQLQJRIDGYHUVLW\7KHVKRUWHQHGYHUVLRQRI)5$6VXEFRQVWUXFWV¶ IDFWRU ORDGLQJ LV
 IRU IDPLO\ FRPPXQLFDWLRQ DQG SUREOHP VROYLQJ  IRU XWLOL]LQJ VRFLDO DQG HFRQRPLF




VSLULWXDOLW\ IRUDELOLW\ WRPDNHPHDQLQJRIDGYHUVLW\ DQGDJRRGFRQFXUUHQWFULWHULRQYDOLGLW\ZLWK




+RZHYHU LW ZDV VHHQ WKDW WKH WZR IDFWRUV >WKH IDPLO\ FRQQHFWHGQHVV   DQG WKH IDPLO\
VSLULWXDOLW\@KDYHORZLQGLYLGXDOLWHPIDFWRUORDGLQJDQGIDPLO\FRQQHFWHGQHVV&URQEDFKDOSKD
OHYHODUHQRWTXLWHKLJKFRPSDULQJZLWK WKHRWKHU IDFWRUVRI WKH VFDOH WKH WRWDO UHOLDELOLW\DQG  WKH WRWDO
LQWHUQDO FRQVLVWHQF\ RI VKRUWHQHG YHUVLRQ RI )5$6ZDV YHU\ KLJK OHYHO IRU XVLQJ LQ UHVHDUFK DUHD DQG
FOLQLFDOVHWWLQJV)XUWKHUPRUHWKHUHDUHPDQ\VWXGLHV%XFKDQDQ3OXPEXWLOL]HG)5$6IRU
WKHLU VWXGLHV 7KXV WKH DLP RI WKLV UHVHDUFK LV WR DGDSW WR )5$6 LQWR 7XUNLVK DQG WR H[DPLQH LWV
SV\FKRPHWULFSURSHUWLHV
2. Methods  
 3DUWLFLSDQWV
$GDSWDWLRQ RI VKRUWHQHG YHUVLRQ RI )5$6 ZDV H[HFXWHG RQ WZR VDPSOHV 7KH ILUVW JURXS ZDV 
(QJOLVK ODQJXDJHVSHFLDOLVW ZHUHIHPDOHPDOH  DQG WKHPHDQDJHRI WKHPZDV
 VG    /DQJXDJHZDV H[HFXWHG RQ WKLV JURXS7KH VHFRQG JURXSZDV  XQLYHUVLW\ VWXGHQWV
ZHUHIHPDOHDQGZHUHPDOHIURP6DNDU\D8QLYHUVLW\(GXFDWLRQDO'HSDUWPHQWV
LQ7XUNH\7KHPHDQ DJH RI WKH SDUWLFLSDQWVZDV  VG  ,Q WKLV VWXG\ FRQVWUXFW YDOLGLW\ DQG
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DSRLQWVFDOH  VWURQJO\GLVDJUHHWR VWURQJO\DJUHH,WHPVDUHUHYHUVHGVFRUHGDQG
WKH WRWDO   VFRUHV UDQJHG IURP  WR  ZLWK KLJKHU VFRUHV LQGLFDWLQJ KLJKHU IDPLO\ UHVLOLHQF\ 7KH
LQWHUQDOFRQVLVWHQF\UHOLDELOLW\FRHIILFLHQW ZDV $QGWKUHHZHOONQRZQVFDOH VFDOHV> IRU)DPLO\




7UDQVODWLRQ RI WKH VKRUWHQHG YHUVLRQ RI )5$6 LQWR 7XUNLVK ZDV EDVHG RQ WKH UHFRPPHQGDWLRQV RI
6L[EH\  3ULPDULO\ WKUHH VSHFLDOLVWV ZKR ZHUH D QDWLYH 7XUNLVK VSHDNHU DQG KDYH IOXHQW (QJOLVK
WUDQVODWHG (QJOLVK YHUVLRQ LQWR 7XUNLVK 'LVFUHSDQFLHV EHWZHHQ RULJLQDO YHUVLRQ DQG LQLWLDO WUDQVODWLRQV
ZHUH DGGUHVVHG FRQWURYHUVLDO LWHPV ZHUH GHWHUPLQHG DQG QHFHVVDU\ PRGLILFDWLRQV ZHUH GRQH ZLWK WKH









WKLV VWXG\ FRQILUPDWRU\ IDFWRU DQDO\VLV &)$ZDV H[HFXWHG WR FRQILUP WKH RULJLQDO VFDOH¶V VWUXFWXUH LQ
7XUNLVKFXOWXUH$OVRLQWHUQDOFRQVLVWHQF\UHOLDELOLWLHVDQGLWHPDQDO\VLVRIWKHVKRUWHQHG7XUNLVKYHUVLRQ
RI)5$VZHUHH[DPLQHG'DWDZHUHDQDO\]HGXVLQJ/,65(/DQG6366SDFNDJHSURJUDP
3. Results  
/DQJXDJHHTXLYDOHQFH

/DQJXDJH HTXLYDOHQFH VWXG\ GHPRQVWUDWHG WKDW FRUUHODWLRQV EHWZHHQ 7XUNLVK DQG (QJOLVK IRUPV RI
VKRUWHQHGYHUVLRQRI)5$6ZHUHKLJK  IRU HQWLUH VFDOH  IRU IDPLO\ FRPPXQLFDWLRQ DQGSUREOHP















&RQILUPDWRU\ IDFWRU DQDO\VLV GHPRQVWUDWHG WKDW WKH PRGHO ZDV ZHOO ILW $OVR &KL6TXDUH YDOXH
[GHJUHHRIIUHHGRP 1 ZKLFKZDVIRXQGWREHVLJQLILFDQWIRUWKHDGDSWDWLRQRIWKHPRGHO
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
$VDERYHLWZDVVKRZHGWKDWWKHIDFWRUVDUHIDLUO\FRUUHODWHGZLWKHDFKRWKHU7KHFRUUHODWLRQEHWZHHQ




PHDQLQJ RI DGYHUVLW\ ZHUH   7KH FRUUHODWLRQ EHWZHHQ XWLOL]LQJ VRFLDO DQG HFRQRPLF UHVRXUFHV DQG
PDLQWDLQLQJSRVLWLYHRXWORRNZHUH7KHFRUUHODWLRQEHWZHHQPDLQWDLQLQJSRVLWLYHRXWORRNDQGDELOLW\
WRPDNHPHDQLQJRIDGYHUVLW\ZDV
4. Discussion and Conclusion 
7KH DLPRI WKLV UHVHDUFK LV WR DGDSW WKH VKRUWHQHG YHUVLRQ RI )5$6  WR7XUNLVK DQG WR H[DPLQH LWV
SV\FKRPHWULFSURSHUWLHV5HVXOWVRI ODQJXDJHHTXLYDOHQF\VKRZHGWKDW WKHFRUUHODWLRQVEHWZHHQ7XUNLVK




IRU7XUNLVKVDPSOH +X	%HQWOHU7KH LQWHUQDOFRQVLVWHQF\RI WKH IDFWRUVRI7XUNLVKYHUVLRQRI
VKRUWHQHG )5$6 VKRZHG DFFHSWDEOH UHOLDELOLW\ ,Q FRQVLVWHQW ZLWK WKHVH ILQGLQJV 7XUNLVK YHUVLRQ RI
VKRUWHQHG )5$6 FDQ EH WHUPHG DV D YDOLG DQG UHOLDEOH LQVWUXPHQW WKDW FRXOG EH XVHG LQ ILHOGV RI LQ
SV\FKRORJ\
4. Limitation and Implication 
7KHOLPLWDWLRQRIWKLVVWXG\ZDVWKHUHOLDQFHRQVHOIUHSRUWPHDVXUHV$OVRWKHVDPSOHSUHVHQWHGKHUHLV






$JDQL)/DQGDX-$JDQL1 &RPPXQLW\EXLOGLQJEHIRUHGXULQJDQGDIWHU WLPHVRI WUDXPD
7KH DSSOLFDWLRQRIWKH/,1&0RGHORIFRPPXQLW\UHVLOLHQFHLQ.RVRYR$PHULFDQ-RXUQDO
RI2UWKRSV\FKLDWU\±
%XFKDQDQ )DPLO\ UHVLOLHQF\DVDSUHGLFWRURIEHWWHUDGMXVWPHQW  DPRQJ LQWHUQDWLRQDO  DGRSWHHV
 'RFWRUDO GLVVHUWDWLRQ8QLYHUVLW\RI7H[DVDW$UOLQJWRQ






+X / 7 	 %HQWOHU 3 0  &XWRII FULWHULD IRU ILW LQGH[HV LQ FRYDULDQFH VWUXFWXUDO DQDO\VLV
 &RQYHQWLRQDO FULWHULDYHUVXVQHZDOWHUQDWLYHV6WUXFWXUDO(TXDWLRQ0RGHOLQJ
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.HOO\ -% &KLOGUHQ¶V/LYLQJ$UUDQJHPHQWV)ROORZLQJ6HSDUDWLRQDQG'LYRUFH ,QVLJKWV)URP
 (PSLULFDODQG&OLQLFDO5HVHDUFK)DPLO\3URFHVV
/DQGDX-*DUUHW-,QYLWDWLRQDO,QWHUYHQWLRQ7KH$5,6(0RGHOIRU(QJDJLQJ 5HOXFWDQW
 $OFRKRODQG2WKHU'UXJ$EXVHUVLQ7UHDWPHQW$OFRKROLVP7UHDWPHQW4XDUWHUO\  
 
/DQGDX -0LWWDO0:LHOLQJ( /LQNLQJKXPDQV\VWHPV VWUHQJWKHQLQJ LQGLYLGXDOV IDPLOLHV
 LQGLYLGXDOVIDPLOLHVDQGFRPPXQLWLHVLQWKHZDNHRIPDVVWUDXPD-RXUQDO RI 0DULWDO DQG
 )DPLO\ 7KHUDS\±
/DQGDX-6DXO)DFLOLWDWLQJIDPLO\DQGFRPPXQLW\UHVLOLHQF\LQUHVSRQVHWRPDMRUGLVDVWHU ,Q
(GV) :DOVK DQG 0 0F*ROGULFN   /LYLQJ %H\RQG /RVV SS  1HZ
<RUN1RUWRQ
0F&XEELQ+,	0F&XEELQ0$5HVLOLHQF\LQIDPLOLHV$FRQFHSWXDOPRGHORI IDPLO\
DGMXVWPHQW DQG DGDSWDWLRQ LQ UHVSRQVH WR VWUHVV DQG FULVHV ,Q + , 0F&XEELQ
$,7KRPSVRQ	0$ 0F&XEELQ )DPLO\ DVVHVVPHQW UHVLOLHQF\ FRSLQJ DQG
DGDSWDWLRQ±,QYHQWRULHVIRU UHVHDUFKDQG SUDFWLFHSS  0DGLVRQ
8QLYHUVLW\RI:LVFRQVLQ 6\VWHP
0F&XEELQ + , 3DWWHUVRQ - 	 :LOVRQ /  )DPLO\ ,QYHQWRU\ RI /LIH (YHQWV DQG &KDQJHV
),/(,Q + , 0F&XEELQ $, 7KRPSVRQ 	 0$ 0F&XEELQ )DPLO\ DVVHVVPHQW
5HVLOLHQF\FRSLQJDQG DGDSWDWLRQ±,QYHQWRULHV IRU UHVHDUFK DQG SUDFWLFH SS 
0DGLVRQ 8QLYHUVLW\RI:LVFRQVLQ 6\VWHP
0F&XEELQ0$	0F&XEELQ+,	7KRPSVRQ$,)DPLO\+DUGLQHVV ,QGH[ )+, ,Q
+, 0F&XEELQ $ , 7KRPSVRQ 	 0 $ 0F&XEELQ  )DPLO\ DVVHVVPHQW
5HVLOLHQF\FRSLQJDQG DGDSWDWLRQ±,QYHQWRULHV IRU UHVHDUFK DQG SUDFWLFH SS 
0DGLVRQ8QLYHUVLW\RI:LVFRQVLQ 6\VWHP
3OXPE - &  7KH LPSDFW RI VRFLDO VXSSRUW DQG IDPLO\ UHVLOLHQFH RQ SDUHQWDO VWUHVV LQ
 IDPLOLHV



















6L[EH\ 0 7  'HYHORSPHQW RI WKH IDPLO\ UHVLOLHQFH DVVHVVPHQW VFDOH WR LGHQWLI\ IDPLO\
 UHVLOLHQFH FRQVWUXFWV  'RFWRUDO GLVVHUWDWLRQ 8QLYHUVLW\ RI )ORULGD 80, 'RFXPHQW
 5HSURGXFWLRQ 6HUYLFH80, 1XPEHU
:DOVK))DPLO\5HVLOLHQFH$&RQFHSWDQG,WV$SSOLFDWLRQ)DPLO\3URFHVV





:DOVK ) 7UDXPDWLF ORVV DQGPDMRUGLVDVWHUV 6WUHQJWKHQLQJ IDPLO\ DQG FRPPXQLW\ UHVLOLHQFH
 )DPLO\ 3URFHVV±
:KLWHVLGH0  7KH SDUHQWDO DOOLDQFH IROORZLQJ GLYRUFH$Q RYHUYLHZ -RXUQDO RI 0DULWDO DQG
 )DPLO\ 7KHUDS\±

